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INTRODUCTION 
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It  is  assumed  that  the  reader  is  familiar  with  the  Lloyd  mirror 
effect  (Reference  l) . When  this  ef'^ect  takes  place  a single  source 
can  be  replaced  by  a dipole  source.  \kn  this  study,  a transient  signal 
source  is  considered.  The  energy  spectrum  of  the  received  pulse  is 
obtained.  The  equations  for  the  filtered,  integrated  energy  versus 
angle  of  arrival  are  also  given.  
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Consider  an  impulsive  source  and  the  geometry  as  given  in 

Figure  1.  . . 
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'T  is  the  difference  in  travel  time  between  the  two  paths.  By 
definition,  the  impulse  response  of  this  system  is 


s ih-sa-r') 

(1) 

The  transfer  function  of  the  system  is 

(2) 

Let  us  now  consider  an  arbitrary  pulse  at  the  source  given  by 
let  be  its  spectrum.  Let  and  be  the  received  waveform 

and  spectrum,  respectively.  For  a linear  system, 

y£)-  H(f)  X(f) 

(3) 

% 

and  the  received  energy  spectrum  is 

• 

y&  Y%  * "(f)  y 

(4) 
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where  ^represents  the  complex  conjugate  operator. 


EXAMPLE 


U iJU  . V 

Let  €xpC~ a . The  time  history  of  an  explosive  source  is 

sometimes  represented  by  this  type  of  exponential  pulse.  Then 

xff)*  (5) 

Then  substituting  from  equations  (5)  and  (2)  into  equation  (4),  we 
obtain 

or 

From  the  geometry  in  Figure  1,  if  and  , then 

j'V  3.  dn 


where  CL  is  the  velocity  of  sound.  For  the  far  field,  this  may  be 
approximated  further  by 
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ie  receiver  have  a flat  pass  band  from  -p  to  £ . That  is, 

- t f,  **  ± /;  ' 


RECEIVER 

Let  the  receiver  have  a flat  pass 

l - t,  f,  * /; 

-ft  ***  <•  -f, 

The  energy  output  of  this  receiver  is 

*xif  £(f)J+ 


Substituting  equation  (6)  into  (8),  we  obtain 

° * y c -s^frrjy-  l — r r* 


l0f 

f, 


For  a given  £ and  fx.  , we  can  numerically  integrate  equation  (9)  to 
obtain  the  energy  output  for  given  & . We  can  then  plot  the  energy 
output  versus  & . Numerical .integrations  of  this  type  were  made  in 
the  PARKA  (Reference  2)  study. 
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For  a sharp  pulse,  Q.  is  large.  If  the  frequencies £ and  /Lin 
equation  (9)  are  small,  such  that  Ztr-f  , then  the  3/7-/  term 
in  the  denominator  of  equation  (9)  may  be  eliminated. 
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